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Sl-fr *fl tr (cur rent -confined structure)!- 5^ ^£.^1 ^^>» ^l^tr^. 

^ Vt 3^ ^JE^l 71^; ^Vofl *>M" °1#^ t^t^ ^€ *fll *fll 

ah£*flf^, ^-71 ^11 »V^m ^Hl *>M- *fl2 ^JE^^, 

#7] *I12 «KE*ll^ ^Hl afll «>rfl^ ^12 *>M- 

«K£*l]^g: "fl^Kmesa) ^25. ^Jl, #7l *fll aVE*H#, *fl2 *VE*ll^ ^ ^13 

nM^Kr Mf^ 1 ^l^S. *1 ^ ^^fe A M] ^(recess) flul, 

#71 e^liofl^ A>^ul- ^o. ^^nVol ^fl-^7^ o]Aj-4 ^ ^ 

2EJE7> -f^V^ A^^-fr ^ ^ 

£ 3 
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^-n- ^l^ir ^p-S-l- ^■•c- ^S^l ^d^KSemi conductor optical devices having 
cur rent -conf ined structure} 
[S^cq -gig] 

£ 1 £ 3£r £ ^<*H 2] «l£^l #^7^ 4^ 

^ S^(w>^-) ^-4i*H ^-g-tr 5L*ltr S^ltf. 

£ ^>£^1 ^Mi^Ksemi conductor optical devices) 0 !! iLcf ^f- 

^ *fltr ^SCcurrent-confined structure)^ #4i*Hl ^tr 

ojav^ o. Si tiV£^l *1 # Jl# nfl-g-ofl cf^V ^^Hl 

■8-8-°l ^Hr^f. 1.2 0m~1.7*ffll 4^ ^tf-g- %Q g ^#7] ^ 

^}S.^r *KE*fl %^*}7} 7}% ^^JL 9X^. °]*\& ^S. InP ^ GaAs 7) 
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^} ^^3: ^^-g- 

<6> #efl^ uV£*fl ^-^V^ ^ afltb ^Sfe HJ-U ^^tf. ^, # 7 1 # 

-ff- *)ltr t 2 -^^ « 0 >^^ Al(Ga)As <3hE*)lf^ S ^(lateral direct ion) <LS. ^ 

Al3r<5}c*| w 0 v^, InAlAsM- AlAsSbl- <S ^H^S. ^ ^<sH , 

^-i: ^* ^^rTfl <HR1*H ol^(i on )^ ^oj( implantation)^: 

^s}-:^ (anneal ing)^><^ ^ , ^4 ^ (tunnel junction)^ *\] 

<7> zlsIM-, ^7lt!- #5.3] #^*H1 3-8-3: ^ ^-S^ Cf#2f ^ 

<8> <d*| , AlAs# £ U J-^S ^ ^5^H ^ ^]*V ^P-Sl- S/StJ- ixRr -f 

t1} ^^tf. *r^l^, °m A>-g-^ GaAs 71^^^ oj^ nfl^o] 

^T*fl, 1.55 jum ^£2] Tj:^ a>-§-^ cflo>ol ^_2_*>t}. 

<9> ^7) InAlAsM- AlAsSbl- H J-fAS ^ ^ ^ 500 °C 

B) 51^)*\ ^-Al^V ^Al AVsj-^o)^ Sb# ^ ^-^^ol Jf 
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<io> #71 £*|Bl«H ^*Kr «o v ^ €*1 ^ 

33 s^CcuringH ^^^-o] ojcf. ^^ (tunnel junction)^ ^-§r 

^) %' *fl ^Jl *fl^#*H ^ fit ^ « 0 >^ol ^-^>J1, 

^>^d ^ ^(molecular beam epitaxy)^-^ ^*H1 

H 9}^^ ^ ^ A <^ ^ ^ f2t 5>^r <£51*fl ^ 

f^ ^ • 

A oHl §>14 °}^$) #^#^.5. f^ 7fl2 *h£^#4, #7] »12 «V^^1# #6fl 

^ll^S f^^n}. ^-7] w>i^l^, 7fl2 «KE*)1# ^ *fl3 ^(mesa) f 

£)<H £U, ^-71 7)11 tiV£^]# ( 7fl2 aV£^ ^ *fl3 f-^*Kr 
^ #3 sHl^( recess )£H SU, #7l e^l^o^ ^ 

<!3> ^71 t)H tiVS^l^ol p ^ uys^fl^cy Tj-f ^1-71 7113 aVS^ll^ol^, 

4 v 7l Till ti]r£^#ol n ^ tL> £ ^A^ ^ o. ^. 7] ^ 3 aV^^^c. p ^ tiV^^^c] ti > 
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*U S ^13 tl^lf^ cg<* (confining region) 

°H, ^7] m tfKE*fl^8r o)^ <^(gain region)^ ^ ^>7l 

^5^£r €^># (atomic layer deposition) 1 ^ ZnO, 

MgO, Ti0 2> Ta 2 0 5 , Zr0 2 , Hf0 2 , SiO 2 s}- A1 2 0 3 i&^r Si 3 N 4( AINSf A10N 

1 «>JZ31# i^^l *))3 «K£«4 ^^tr ^ %[cf. #7] *fll til 

-H, ^ *>M- 0 l A o^ ^£ ^^34, A o V 7l 

tq-S. ^t§o) ^€ ^1*V ^r°Hl ^>U}- ojAj-o] 

^ ol^. cgc* o. ^ o ljl> Aj-71 ^ cgc* ^ o]=. o^o] y_v^l#^ ^ 

A o v 7l ^ ^sKKgr (atomic layer deposition)^ 

ZnO, MgO, Ti0 2 , Ta 2 0 5 , Zr0 2( Hf0 2 , Si0 2 ^- A1 2 0 3 IEtt Si 3 N 4 , AlN^f- 

A10N ^sl-^-i: oj-g-^- ^ o!rf. ^- 7 ) ^ cg^^. ^*H=. «V£^^ p ^ ti_V£^l 
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1020020069586 #3 ^^}: 2002/12/26 

%- SE^b SKE^f^ ^ 5U4. ^7} o]=. <$<*-$r ^ *}±r aVE^lf^ 
#5.*\W SE-fe #^#01 ^ ^£^1^^ ^ 5U4. 

<18> ^71 ^ cg<*. ^ ol^- o^ofl ^s}-^ a_VA>^ol i^sH ^71 ^ <3<* 

^ o]S- WJ-^O.^. ^ otcf. ^-7] ogol ul o)s. 

^ ^ £}3=1=- a>A>^ol d) A o V 7l ^ <3<* ^ olS. cgo^ «J-*j:0 S 

3 SL3. 9}^} JL ^?A5L5L7} -*Mr*H ^ €it ^ f^f 5^4. 

<20> o]*}, £ ^]Ala]ll- #>fl*| ^*b4. ^-^l 

7&o}v\. SL^ 37l Sfe ^3 

^^1 ^-o] Cf^- ^ jc- 7 )^.o) »«fl(>£)«dfl oX^JL 7l7fl^ ^ , 

A o V 7l ^ig n^-ol #7] 4^ ^ 33 H. *}o]6\] 439] ^ dV 

<21> £ 1 ^ £ 3^ ^ ^tb ^ff- 2^ ^« 1&£*(| #^*]-<i| ^^tij. 

^ ^ ZLofl a_V£^l #^7}» -M^*>7l c4-^£-i-o]c|-. 

<22> £ 1-g; ^-S^, «>£^ 7)^(10) ^1 ^11 <^mcfl p ^ HL^r n^Sl ^1 

tiV£^l#(12)-g- ^^^>4. #71 *K£31 71^(10)^: InP 7l^ A]~§-^- ^ olef. ^-71 
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X)l «V£^l^(12)^r III-V^ «K£*ll# °l-g-*V°} *>M- £. 1 

¥ 7fl^ #^(12a, 12b)Jl3. ^^>5|cf. Aj. 7 ] ^! tiV£^l^(i2)^ ^£ 
4i7> (confining) &i=h 

A o v 7l *fll tiVH^l^(12) ^Hl eH^Crecess, 15)# ^ ^2 «K£^(14)# ^ 
#7l *fll tiVi^]^(14)^r III-V^f aVi^ll- oj-g-^H *>M- #^JLS ^ 

^M", £ 2<>ilAi^ jgi^ §>ufo^ #^^o.S. ^^tf. #7l ^2 «>5L^#(14)^ p 
% *VE*fl#, «K£*fl#, lr^#ol £fS)7) ^ tiV^^f^ ^ o^o] 3^0.3.^ 

«8>^ ^ ^7} m ^£^#(14)^: tiVi^l °1^<3^ 

^"71 ^fl2 tiV£^^(14) #<*|| »ll tiVcfl JE*^, ofl^tfl n ^ SE^r p*§£] 

^13 *h£^(16)* *§W=K i=M 'M, *fll ^r-£^l^(12)ol p ^ *VE^lf^ ^ *fl3 
a>£^^(16)^r n^ «_>^^l5. ^^*>J1 ( ^-^^1^(12)^1 n^ ^KE^lf^ ^3 
tf_K51*)l^(16)£: p^ t>£^#^S. ^j^. ^7] m «K£31#(16)£: III-V^ 
o]-%-f>}cq ^uj- o)^o] #H^o.^ ^sjq-, £ l°fl^ tjl 7fl^ #^#(16a, 

16b, 16c, 16d)Jl5. ^^rS^. ^7} ^3 «K£^#(16)£r ^±.A 
(confining region)°.S ^-g-lf- 4 s Sl^f. 

#71 *)U «V£*ll^(12), ^12 *VE3lfKl4) * ^13 1>i^^(i 6 )-i- 
£r InP 71^(10) -tfofl ^ Sife <^m^ InP, InGaAs, InAlGaAs, InAlAs, 

InGaAsP -S-7l#^ 7l^ ^ ^ (metal -organic vapor phase epitaxy)-§- 
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^"71 afll aV£^l^(12), *fl2 ti>£^l^(14) ^ ^13 ^-£^1^(16)^: ^(mesa) 
3- *§^^. $7} m «K£*ll^(14)£- ^} ^Si *6fl ^Tfl ^ 

^"71 afll *KE^#(12), A]2 <LK£31#(14) ^ *fl3 «hE*ll^(16)^; ^M3*Kr 
III-V ^ *>5L*11 #^#1: ^ol^] a}bB^o1 ^ Ojl^lHV^^- oj-g-^ ^ x= 014. 

#7l *fll ^£^#(12), *fl2 «K£*1]^(14) ^ *)l3 ^£^1^(16)* ^M3*Rr III-V^r «V 
51 ^1 S^-l- S^^S^l ofl^ls} ig-Tgcq ^(etching 

profile)^- S^tt *r SX^-. S- l^Hxr, A o v 7l *H2 a>£^^(14)^l Bl^if ^^o. 
i4, *fll «KE*imi2)oli4 ^3 ti>£^^(16)* ^^Hir <5}t-Ml 

£ 21- ^2:^, #7} el^li(14)» ^fl-ft^- ^JESfl 7l^-(10) £ ^11 *V£^ 

(12) ^ ^)13 «>£^#(16)^ <g ^ AV^nT- ^o. ^^Qg)^ ^v^- 

« ^ Si 5*4. ^-71 ^^^(14)^1 ^*fl o11^^#^ ¥i^ff( leakage 

current) ^ ^th(non-radiat ive recombination) io]o S ^--g-^]-7l ttfl^-^] 

«VjE*fl ^7>o] B-a^cI tsl-^cf. nref^, £ ^<HH^ #7) 3^(14H1 ^*fl 2= 
siVf ^l^^^ofl a}.^ ^ ^^(18)^: ^^-^-(passivation)AS.^) ^e^V #51^ 
#^7> £.91-^ ^-SM^ ^ ^Jl, D^H ^K-l^l s.^- ^Sj-^o.^ ^^^o. 

^7l AV^nJ- ^o. ^5j-n1- (18) ^. <£ a n ] - ^-^(A^Os) , *r^1]# W^CMgO) IE 

^ ^^M^ HsKKAlN)^- ol-g-^ ^ oicf. a> 7 ] Aj-^ni-dg)^. o a vs Dl - A]-s).^( Al203 ) 
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<4)?l£fl InAlGaAs, InGaAsP, InAlAs, InGaAs #4 «1 Jil^fl^H Q^s] l^££7f 
51^ %r£7>}3 <i « 0 >#ol ^sfl^t}. 

InPS o]^o]^l a> £ ^ 7l^-(10) $H #A]-g- ^-^7}£) 

-§--§- ^- ^ 5^1^(14 HI ^VS}-^ ^5^(18)* *fl-§-°.3.*l ^ 

^^lr *r°l«- #^^71] s)o] z]]o}^ J§ JSLJEL 7fl^M 

^-71 el4^(14)ofl ^ ^S^^g- ^ ^7># #*Katomic 

layer deposition) H o v ^^ ^l-g-^. , ^^o_S. TMA(tri methyl 

aluminum)^- H 2 0# *H <£-?-n]^- ^S)-^ 1.67 ^5.^ 

afl^^C dense) ^-§- tilJE*) ^ -&JE°1 350 °C^1^ ^ 4 s 5^. oJb^ 

£ 3* ^S}^, ^"71 ^13 ^r£^l#(16)^ ^ 7l^(10)S] *HM 

A A\ *R(20) ^ *fl2 ^(22)^- ^tr^K #7] «VE*ll 71^(10)^1 *HM 
A2 ^(22)^: A}1 te^l^(12)^ *HjLoj| ^-g. ^ £ oicj. £ 3 ofl £ a1*V h><4 £ 
°1 ^11 ^(20) * *fl2 ^^-(22)^ ^§-*H ^ ^53# nfl H> 

4 €fr ^ ^^7> t+El-\+4. ^r, ^13 #3E*fl^(16).2-5. ^<g^ ^2 

31^(14) o.S ^rimSLsL 5L°M cfAl *fll ^£^^(12)* **}<*j ^*l7fl 
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<32> qo. ^ uv £ ^ ^*>fe ^ ^ <*fl3J( lateral selective 

etching) «o v ^# °l-§-*H *lfH& *^°> * ^^(^12 ^JEXISO^-fr ^^0.5.^) *Hi=-tr 
^Hflsl sl^* nflAKmesa) f27} ^cf. i^H , £ ShEXl ^* r *r e) 

Xl^ ^<?1^4 l^^ol ^o. --^ o. ^ ^o.^ ^^o.S. *>^°1 Sj-jiSlJi <! 

^#^^1 ^i^- XI #7fl ^cK i^i£, ^3 <&£X| # 

^ ^tf-gr ^ XI 2 i&SXl^-S- #*>^ ^i^7> 0.3. t^i ^ ^ &cf. 

-t^H XU £K£Xl^(12) ^ X|3 «hEXl^(16)£: ^^^.5. X| 2 

til£^^(14)^ °1^<§^o.3. *f-g-* r £r ^5)<X oio l | i 0^03 <*_^ ^ cgoi 

4°l°l B i> 3^3^ S|7l ufl^-<Hl S^^]^7> 0^^011 <8^Sl^u|:6|| 4^ ^ ojs. 

<33> £ 4 ^ M.. *Vx$6\] ^ ^.ff. ^fltr ^ «K£Xl ^*}<£) ^ff-^oV 

ZLEflSolcf. 

<34> ^3|o £i £ 4ofl £ a1^ b><4 £0] ^aW^-nl^- AI2O3H 

«K£X1 %±*}(^dSL5L 3.X\, ^-Si^-S. aS. <+3WW*]^- XrSj-Bj-: Al 2 0 3 )iL 

( leakage current )7> ^ &i=h 

<35> £5 ^I6f 4 7 ^t^l 3$ 34* XI $ #51X1 #^r«- ^ 

#^ #:£*} ^ S^(tJf^) ^7H1 ^-g-tb ^-f* £*1^: 51^14. 5. 5 ^ 

<36> ^l^o Si £ 5^r ^ #^ *±.* r * 51*1 tr S^ol4. £ 5oflA^ *KEXl# 

(23), f E 1 ^1 E 32] X| 1 #51X1 # ifl^l X|3 #51X1^(12, 14, 16)4 ^r*]*r51-ij- 
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^}^(24)°1 SX^H ^"7} XU X]3 ^-£^1^(12, 14, 16)4 

W ^^^S #^#(26)-g- <£-8: ^ &i=K H 6-& #^ £Al*V H^o] 

t}. £ 6<^H^, £ 1 £ 32] X| l *V£Xlf^ ifl^l XI 3 *K£Xl^(12, 14 f 16)32}- 3g *g 

s>£^- «>A>^ol <§^s)o1 oic^^ ^7) XU *HX|* ifl^l ^13 tiV£*fl^(12, 14, 16)4 

<37> cJ*M, ^<H1 ^ XRV «VEXl ^ H o v # ^rSXl 

5ll 0 l^, y o v # ^ 4°l-2-^, ^£^1 sflo}^ ( ^ 4°l-2-^, 

^% 4*1^, #51x1 # #^7i, ^-^#71 ^-§-«- ^ $m. 

Jl41 

< 38 > «]-<4 «>:EXl ^ xitF ^X)^ *K£X1^ 

^(reliability)# ^ 5^ -#<3^* ^iL* ^ 

^o.S 9}^?>}JL <£#5L5L7} ^f>}*\ #^-§- £t ^ Xl^V 5Hr4. tH*H, 

»2h£Xl ti^fe ^ 3# 7l# -g-*), ^-f^l 7l# ^-o>, ^ q- 



23-14 



1020020069586 #^ ^*>: 2002/12/26 

1] 

#71 aj)2 *}E*ll# ^Ml ^7l ^1 £.#^-4 alcfl^l *]12 E*l^°-5. sVM- ol^-o) 

^•71 *fll ^12 *h£3l^ ^ *fl3 «>£^^ *fl*> £]<H SlJL, #7l 

*lll ^2 ^51^1^ ^ ^13 «V£^]#^r ^*Rr Mf 1 ^ ^^iSL 

$N S_K£*ll fix}. 
2] 

^11%H] SU^I, # 7 1 *fll a} £ ^l^ol p ^ wV £ ^*o^ ^. 7] ^3 ,£5:^*0. n 

% , ^7} m ^VE^f^ n ^ tiV&*flf^ ^ #7} ^3 *KE*ll^gr p^ 

3] 

^ ti_KE;^<y ^-g; ^<LsL is}^ ti>J£^l %4i7>. 
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*1inHI &<H*1, -8-71 XU «K£X1^ £ X|3 ^51X1 ^ «8^°H, ^"71 Xl2 
53 

XU^SMl ^-7] ^ £$t^£: (atomic layer 

deposition) 1 ^ ^*H "g-Mw ^aWA^). ^s^CMgO) 

63 

XU%M1 #7] X| 1 *h£Xl# ifl*l X|3 teXI*^ sg^)*|.;£.S|. aVA>^ol d 

^*33<H A oM XI 1 *VJEXl# *fl*l XI 3 <£:EXl#-4 U-^O-S. <t^#* *r & 

^RJ ^ «V£Xl ^7>. 

73 

XU%H &<>H, ^"71 XI 1 «K£X1^ vfl^l XI 3 ^>S.X1^^ ^3}*>H-I=- ti>A>^o] d 
XI 1 feXl^ ifl*l XI 3 ^Xlf^ *8*8t!- ^o_S. ^ 91 

^AS. <?}^ tfVEXl %4i7>. 

83 

al^Xl 71* #X1 a-Is. £.31*1 *8^=|jL, ^ ^>q- oj^-o] ^-^^o. s 

-8-71 ^5. rf^- JE^o] tilS^^O.S. ^s. ^ Ojo^ AH ofl ^AjE)j7 

*>M- tlf^ <X^-<X*l^r til^xl^S. ^-Aj^ oi^ <^<* o.^ ^AjsijT, 
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^-71 ^ £ ojs. <go^ n]l A} ^^3. s)^ flU*. A oM <3<* ^ o]s. 

i^^r 9] 

^18%H1 ^Z^^, #7l ^ ^S)-^ ^7>^ (atomic layer 

deposit ion) >?H <8>8€ ^ W^-(Al203), *r^11-ff ^rSj-^(MgO) SEfe «g 

s ol - ^5|-nv (A1N) o] ^ ^io £ %^7>. 

10] 

-£*•!] #<?! ^3 ^ #3E*1] #^4. 

11] 

[33^*8- 12] 

XI 8^ #7] * ol^. ^ofl jgag^ja. uVAf^o] ui ^£|<H 

#71 ^ ^ ol^. ojo^ w 0 H>o.S. ^ ^ 3^8: ^ 
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[^T 1 * 13] 

*H81M Si^H, -S-71 £ 0^3}- ^^-fL alA>^ol U-j ^^5)ol 
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